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[57] ABSTRACT 

A means and method for directly manipulating text on a 

computer display screen. A selected block of text is first 

identified for manipulation. After being identified, the 
selected, block of text is highlighted on the display screen 
using contrasting colors or a reverse video. A text manipu- 
lation handle associated with the select text block Is 
displayed. The user may then directly manipulate the 
selected text block by positioning a cursor within the text 
manipulation handle and activating a signal generation 
device. When this occurs, the selected text block may be 
moved around the display screen while remaining visible 
using the cursor control device as long as the signal gen- 
eration device remains active. A shadow image and insertion 
marker associated with the selected text block is displayed 
while the selected text block is moveable. A cutting or 
copying operation may be selected when the signal genera- 
tion device is activated. The cutting operation removes the 
selected text block from the available text leaving a blank 
area at its original position. The copying operation retains 
the original selected text block in its previous position in tiie 
available text When the signal generation device is 
deactivated, the selected text block is inserted or pasted into 
the available text at the position indicated by the insertion 
marker. The available text is then reformatted to achieve 
continuity in the lines of available text 

23 Claims, 6 Drawing Sheets 
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Figure 2a 



Figure 2b 



Figure 2c 
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METHOD AND APPARATUS FOR THE from the display saeen and the remainiDg imselected por- 

MANIPULATION OF TEXT ON A tioos of text from the text region or document arc rcf ormat- 

COMPUTER DISPLAY SCREEN ted to fill &e blank area left by the delved block of text In 

addition to being removed from the display screen, the 
This is a continuation of application Scl No. 08/07 5 deleted text is typically transferred to a memory buffer or 

filedOct 14, 1993. U.S. Pat No. 5,442,742, patented Aug. temper^ disk file ndtiicr of wM^^ 

15, 1995, which is a continuation of application Sen No. display saeen. In tiie AppleMaanto^™ 

07/632318. filed Dec 12, 1990. abandoned. temporary buffer is ca^ a chpboard or dipb^ 

jio. mcu 1^ li, *iuaauuucu. systems may use a difi^ent tenninology; but a temporaiy 

BACKGROUND OF THE INVENTION storage buffer not visible to the user typically exists in these 

systems. 

1. Field of the Invention operation is invoked for a selected block 
The present mvention rdatcs to user interfaces for com- ^^^^^ sdectcd block of text is copied to the clipboard, 

puter display systems. SpcdficaUy, the present invention remains in position within the document Thus, an 

relates to the direct manipulation of text on a coiqjuter invisible copy of the selected text is maintained within flie 

display screen. clipboard or temporary holding buffer in a manner similar to 

2. Prior Art the cut operation. 

Modern interactive computer systems have become very Other derivative forms of the cut and copy operations may 

popular for use in word processing. With the development of exist in the prior art, but the steps described above generally 

more powerfid and faster computer hardware, these state- ^ apply to the prior art systems. For example, a block of text 

of-Ae-art con^uters are capable of processing greater may first be selected. The user may then choose to insert new 

amounts of data in a shorter amount of time. Similarly, ever text into the position occupied by the selected text If the 

more sophisticated and powerful software systems are being user begins to insert new text by typing characters on a 

developed to run on these high powered computers. keyboard coupled to the coii^ter system, prior art systems 

Specifically, word processing software has become a com- typically perf otu an impUed cut or remove text q>eration on 

moDcomponentinmostany computo-systenL Agoalinthe the selected text prior to insertion of the new text This 

design and development of these word processing software implied cut operates in the same manner as the cut operation 

applications has been to design the most powerful system described above. That is, the selected block of text is 

possible while maintaining an understandable and casy-to- removed ftom the display screen and transferred to the 

use user interface. 3q invisible clipboard. 

Word processing software user interfaces employing a In addition to cut and copy operations, prior art systems 

'*what you sec is what you get* * (Le. WYSIWYG) philosophy typically provide a means for pasting (te. inserting) previ- 

bave gained a great deal of popularity among conq)Uter ously cut copied text into a new position within a 

users. One reason for this popularity is that users prefer to document cr a text region on the display screen. The typical 

see a visual result of the functions and operations they apply 35 prior art pasting operation is performed by first identifying 

to a particular document cr text region of the display screen. an insertion position within a document or text region where 

This visual reinforcement is an important aspect of any the insertion will be applied. This insertion position identi- 

software package assisting a user in generating or manipu- fication may be performed using keyboard key strokes or the 

lating text Often, a user is not sure exactly what result to cursor control device (i.e, mouse). Prior art systems typi- 

expect from the aj^cation of a particular command or 40 cally indicate the identified insertion position by means of a 

operation; yet knowing the exact form of the results is sm^ visual symbol displayed on fiie display screen at the 

. important in determining whether or not the operation paste position. Once this position is identified, the user then 

should be performed at all. invokes a paste or insert command. On invocation of the 

Prior art computer systems enq}loy various methods for paste command, the current contents of the clipboard or 

implementing user interfaces wi& a WYSIWYG philoso- 45 temporary holding buffer arc transferred to tbc document or 

phy. Specifically, several systems provide commands for text region starting at the insertion position. The other 

cutting (Le. removing), copying, and pasting (Le. inserting) unselectcd portions of text arc reformatted to make room for 

blocks of text in a computer system environment or a the newly pasted block of text The pasted block of text is 

particular document using a highly visual and manipulable thus transferred from the invisible cl^board or temporary 

user interface methodology. Two exan^>les of such prior ait SQ holding buffer to the indicated insertion position. Once the 

systems are the Finder™ interface of the Apple Macintosh™ paste operation is complete, the user is able to view the result 

computer, developed by Apple Computer, Inc. of Cupertino, of the operation on the display screea Unfortunately, the 

Calif, and Microsoft Word™, developed by Microsoft, Inc. user is not given the opportunity to view the block of text in 

of Redmond, Wash. Bodi these and o&er computer-based the clipboard prior to the completion of the paste operation, 

systems employ a text manipulation technique whereby a 55 While some prior art systems provide a means for viewing 

block of text is first identified for manipulation using a scries the dipboard or holding buffer, this viewing involves acti- 

of keyboard keystrokes or using a curscr control device for vating a separate set of controls and often may obscure a 

positioning a cursor (Le. pointer) symbol on the display portion of the display screen while the clipboard is being 

screen. A con^xiter mouse or trackball device may be used viewed. In addition, full text formatting of the block of text 

as a cursor control device. The identified (i.e. selected) block eo in the clipboard is lost while viewing the clipboard, 

of text is typically indicated on the display saeen in a Other prior art systems outside of the computer-based 

contrasting color a reverse video. word processing environment arc designed for drawing 

Once selected, various operations may be applied to the grq>hics images and text on a con^uter display screen, One 

selected block of text in these prior art systems. Two such such prior art system is MacDraw™ dcvelq)ed by Apple 

operations most commonly used are: (1) the cut or remove 65 C^on^uter, Inc., Cupertino, Calif. These prior art drawing 

operation and (2) the copy operation. When the cut operation systems provide a means for inserting and manipulating 

is invoked, the selected block of text is typically deleted blocks of text; however, these systems typically treat each 
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block of text as a separate entity or object Since each text (insertion or caret symbd) appears in the unselected text 

object is separate, the capability to reformat an entire indicating the location at ^liidi the selected block of text 

document is lost For exaiiq)le, one block of text cannot be will be inserted or pasted when the user initiates tht pasting 

conveniently merged into another block with the corre- operation. Using the insertion maiker, the user can identify 

sponding line justification and word wrap operations being 5 a position within the document or text region where the 

performed as in a word processing environment In addltioo, selected block of text is to be pasted. Once the desired 

drawing systems often impose size restrictions on the num- insertion position is identified, tlie usci singly releases the 

ber of charat^s inserted into a particular text object signal generation device or reactivates it thereby causing the 

Thus, a means for the direct manipulation of text is selected block of text to be pasted into the identified insci- 

nccded. It is, therefore, an object of the present invention to lo tion position. The remaining unselected portions of text in 

provide a means for directty manipulating text in a way that the document or text region are reformatted to make room 

provides effective visual feedback for the user. It is a further to the inserted block of text thus m a inta ining continuity of 

object of the present invention to provide a direct text the lines of text within the document The blank area from 

manipulation method requiring fewer user control activa- whidi the selected Mock of text was removed is filled in as 

tions thereby simplifying the user interface. These and other 15 the surrounding text is reformatted, 

objectives and features of the present invention will be Thus, the present invention provides a means for directly 

discussed in more detail in the sections that follow. and visually cutting, copying, and pasting a block of text 

<:TTMMARYnFTHPTNVFfmON This invention provides a method and a means for over- 

SUMM ARY OF THE INVENTION ^^^^ ^ manipulation systems of 

The present invention provides a means and method for 20 being able to directly and visually manipulate text on a 

directly manipulating text on a computer display screen. The computer display screen, 

text manipulated using the present invention includes alpha- 

numeric diaracters. purely numeric characters, special sym- BRIEF DESCRIFTION OF THE DRAWINGS 

bols or other images displayable on a computer controlled hG. 1 is an illustration of the computer system architec- 

display screen. The present invention comprises an interac- 25 

tive computer display system including a bus for intercon- . ^ ^ * *t. — * a 

viYv wx/^iJt'MM^* / / & . , . FIGS 2a~7i illustrate the operation of the preferred 

necting systems components, a processor, processmg logic, V^"^ musu^c ui^= 7 r * * 1 ui 

11^,^*1116 jf ^ A' , :«^i.r^;«r o embodiment on an arbitrary set of text displayable on a 

a random access memory, a display device mduomg a wuuwuuuwu^ ^ j tr , 

display screen, a cursor control device for interactively <hsplay device. 

positioning a cursor (Le. pointer) on a display screen, a 30 FIGS. 3^ are j^ocessing flow diagrams of the processmg 
signal generation device for signaUing command selections logic of the present invention, 
and, optionaUy, a read only memory, a data storage means DETAILED DESCRIFnON OF THE 
for storing data and an alphanumeric input device. The PREFERRED EMBODIMENT 
present invention provides a means and a method for iden- 
tifying a block of text that is visible anywhere on a display 35 The present invention provides a means and a method for 
screen and subsequendy manipulating the selected text The directly manipulating text on a con5)uter display screen. The 
manipulation of the selected block of text is carried out text directly manipulated using the present invention 
while the selected block of text is visible to the user. In includes alphanumeric characters, purely numeric 
addition, fewer control activations are required to directly characters, special symbols or other images diqplayable on 
manipulate text in the manner described. Several operations 40 a conq)uter controlled display screen. The following detailed 
may be performed on text using the techniques of the present description describes a prcfencd embodiment of the direct 
invention including cutting (i.e. removing) text, copying text manipulation device and technique of the present inven- 
text, or pasting (i.e. inserting) text tion. In the following description, numerous specific details 
When a block of text is selected, a small visual text are set forth in order to i^ovide a thorough understanding of 
manipulation handle symbol ^ears on one edge of the 45 the present invention. In other Instances, weU known tech- 
sclccted block of text The user can then position a cursa: niqucs and structures have not been shown in detail in order 
control device or mouse within the handle and subsequentiy to not unnecessarily obsoire the present invention, 
activate a signal generation device or mouse button. TTie Hie preferred embodiment of the present invention is 
combination of these operations allows the user to logically inq)lemented on an Apple Macintosh™ coit^mter system. It 
pick up and visually move the selected block of text any- 50 will be apparent to those with ordinary skill in the art, 
where around the display screen; while the unselected por- however, that alternative computer systems may be 
tion of text remains stationary. A visual representation of this en^)loyed. In general, such computer systems, as illustrated 
movingblockof text is presented to the user. If the selected by FIG. 1, comprises a bus 100 for communicating 
tilock is too large to be convenientiy moved and displayed information, a processor 101 coupled with said bus for 
in its CTtirety, only a portion is visually displayed. A shadow 55 processing information, a random access memory 102 
image is displayed under the selected block of text to aid the coupled with said bus 100 for storing information and 
illusion tiiat the selected block is bekg picked up. On instructions for said processor 101, a display device IDS 
picking up the selected block of text, a copy operation may coupled to said bus 100 for displaying information to a 
be invoked by activating a key on the keyboard. When the computer user, a cursor control device 107 coupled to said 
copy operation is invoked, a copy of the selected blodc of 60 bus for conmmnicating information and command selec- 
text is retained in its initial position before it is moved. If the tions to said processor 101, and a signal generation device 
copy operation is not invoked, the cutting operation is 108 coupled to said bus 100 for communicating command 
assumed. The cutting operation removes the selected block selections to said processor 101. Optionally, said conq)uter 
of text from its initial position on the display screen leaving systems may include a read only memory 103 coupled with 
a WflnV area in the doamacnt or text region where the 65 said bus 100 for storing static information and instructions 
selected text was originally located. When the selected block for said processor 101, a data storage device 104 such as a 
of text is logically picked up, another visual symbol magnetic disk and disk drive coiq)led with said bus 100 for 
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storiDg mforiQatioii and instructions, and an alphanumeric positioned the cursor at the desired position, the signal 

input device 1*6 including alphanumeric and function keys generation device may be activated. Hie initial activation of 

coupled to said bus IQO for communicating infoimation and the signal generation device defines an initial selection point 

command selections to said processor 101. within the available text 210. Subsequent movement of the 

-nie display device 105 may be a Hquid crystal device, 5 curscr control device wWle the signd gwicration^^^ 

cathode ray tibe, or other suitable display device. Cdor or ac^yewm^useasdection^^^ 

.ji.*. *^ r mitial selection pomt and the current position of the cursor. 

OTJ scale display systems provide a tetter r If the available tkl is English, Roman-based text or another 

the layering and shadowmg effects of the present mvendon. rowKirientcd text format this selection region identifies a 

nie cursor control device 107 IS a pomtmg device allowmg blockof text typically defined in terms of character positions 

the computer user to dynamicaUy signal the two or three extending from the initial selection point to the end of the 

dimensional naovement of a visible symbol (i.e. cursor) on current line then to the left-most character of the next line 

the display screen of said display device 105. Many iiryple- and on down the page from left to right until reaching the 

moitations of the cursor ccmtrol device are well known in current cursor position. For non-Eng|ish text a colunm- 

the art including trackball, naouse, joy stick, or special keys oriented text format or other text f (Hmat the selection 

on the alphanumeric iiq>ut device 106 capable of signalling region may be defined in a different manner. The initial 

movement in a given direction. selection point and the current position of the cursor will be 

Similarly, signal generation device 108 may be imple^ " sufficient to define the bounds of the selection region using 

mentcd as a button or switch located on or near the cursor °^ost .any text format When fee signal genaatioa device is 

controldevicelOT.niephysicalproximityof cursorcontrol d^vatcd^ the axcsar posiUon whae the deactivation 
J. «M J. J* lAon „*20 occurred becomes the final selection position. The region 

devicemands^nalgenerauo^ defined between the initial selection V>int and the Ll 

mampulate both devices sunultaneously wiA one hand. The ^^^^^^ textregion denoting the selected 

signal generation device may be op^ between two ^^^^ j^^^ ^^^^^ 

control states: an active control state and an macUve control ^ ^ visually indicated by highlighting the selected 

state. The signal generation device is active when in the ^ block region ather in a contrasting color or in a reverse 

active control state and deactivated when mampulatcd to the y^^^^ image. Techniques for selecting and displaying a 

inactive control state. selected block of text in this manner are well known to those 

of ordinary skill in the art 

^^^^^n^i^^^?™^^ ^^^,1,1^ .3 sheeted, the operation of the present 

EMBODIMENT invention comes into play. Referring to FIG. 2f>, an arbitrary 

TTie processing logic of the prcfored embodiment is set of available text 210 is again shown. A selected block of 

operably disposed within random access memory 102 and, text 211 selected and highlighted in the maimer described 

executed by processor 101 of the computa system described above is also shown. The additional components provided 

above. The processing logic of the present invention may by the operation of the present invention include: text 

equivalcndy be disposed in read-only memwy 103 or other 35 manipulation handle 212, selected block shadow 213, and 

memory means accessible to processOT 101 for execution. insertion marker 214. The operational diaracteristics of 

This prxx:essing logic can be a sq)arately compiled or loaded these components of the preferred embodiment of the 

entity or incorporated as a part of a larger word processing present invention arc described in the following sections, 

system. In either case, a means fOT activating the processing When a block of text is selected by a user, the processing 

logic of the present invention may be performed using ^ logic of the present invention highlights die selected text 

techniques well known to those of ordinary skill in the art block and displays a text manipulation handle 212. Text 

Once activated, Reprocessing logic of the present invention manipulation handle 212 is a region on the display saeen 

operates in the manner described below. associated with the selected text block 211 and used to 

In a word processing environment the user of a computer directly manipulate the selected text block 211. In the 

system is involved with tiie insertion, editing, and manipu- 45 prefened embodiment text manipulation handle 212 is 

lation of text This text manipulation may be in the context displayed on the display screen by the processing logic of 

of a document that is being edited or a region of text on the the jH'esent invention as a small translucent rectangular 

di^lay screen that is being manipulated. In eidiCT case, a shaded region adjacent to selected text block 211 as shown 

user of die present invention will encounter a set of available in FIGS. 2b through 2L Jt will be ^parent to those skilled 

or manipulable text that is displayed or displayablc on the so in the artthat text manipulation handle 212 may be displayed 

display screen. An exan:q>le of such a displ^ of text is in alternative and equivalent ways, 

illustrated in FIG. 2a. As shown in FIG. 2a, an arbitrary set Once a block of text is selected and text manipulation 

of available text 210 comprising multq)le lines of alphanu* handle 212 is displayed on the display screen, the user is free 

meric characters provides a word processing environment to move the curscH* anywhere on the display screen. When 

most illustrative for desoihing die operation of the present 55 the user moves the cursor symbol within die region defined 

invention. U will be parent to those skilled in the art that by text manipulation handle 212, the processing logic of the 

the methods of the present invention may be used in other present invention causes the displayed curses' symbol to be 

confuting environments. Fot exanple, a set of available changed to a symbol specifically associated with the direct 
text may equivalently comprise a single line of text, a set of manipulation of text This direct text manipulation cursor 

purely numeric cfaaractas, a set of special characters or so symbol provides the user with a visual indication that the 

other displayable symbols. In addition, character formats for selected text block 211 associated with text naanq)ulation 

non-English languages may also be configured with the handle 212 is available for manipulation. As long as the user 

present invention. As described below, the present invention keeps the cunor located widiin text manipulation handle 212 
provides means for cutting, copying, and pasting selected by manipulation of cursor control device, the direct text 

portions of text of the set of available text 210. manipulation cursor symbol will be displayed. 

Lutially, die user will be able to position a cursor symbol While the cursor is positioned within text manipulation 

anywhere within available text 210. Once the user has handle 212, the user may activate the signal generation 
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device (i.e. mouse button or other equivalent signal genera- associated with the movement of &e cursor control device, 
tion means). The combinatioD of positioning the cursor Thus, a means for visibly cutting and moving a select 
within text manipulation handle 212 and adivation of the block of text on the display screen using the tedmiques of 
signal generation device, indicates to the processing logic of the present invention is described, 
the present invention that the user wishes to logically pick up 5 An imjH-oved copy operation is also provided by tiie 
and move the selected text block 211. Thus, on activation of presoit invention using a technique similar to that described, 
the signal generation device, the processing logic of the above for the cutting operation. The diffmoce between the 
present invention displays a shadow image 213 in proximity cutting and copying operations occurs at die time the signal 
to selected text block 211 thereby giving the user the generation device is activated wbHc the cursor is located 
impression that the selected text block 211 has been lifted ofiT xo within text manipulation handle 212. In the preferred 
of the page of text. In addition, a small insertion marker 214 embodiment, activation of the signal generation device 
is displayed in the unselected text to indicate a point where alone initiates the oitting operation as described above. In 
the selected test would be inserted on deactivation of the the alternative, activating the signal generation device con- 
signal generation device. In the preferred embodiment, die currently with the activ^on of an option key on &c key- 
insertion marker 214 is indicated by a small caret (*) symbol 15 board initiates the copying operation. Both operations pro- 
displayed at an inserdon position in the unselected text and vide a means for moving a selected block of text with the 
associated With the current position of the selected text movement of the cursor control device in the manner 
block211. The insertion marker 214 moves in corresponding described above. With the copying operation, however, a 
fashion with the movement of the selected text block 21L copy of the selected text moves with the selected text block 
The insertion marker 214 is displayed at an insertion posi- 20 whUe the original selected text remains fixed in its initial 
tion in the uns elected text that is closest to the position of the position within the available text The copying operation is 
selected text block 211. The display presentation of the depicted in FIGS. 2e and 2/. Note that the blank area 215 
selected text block shadow 213 and ins^on marker 214 is present in FIG. 2c associated with the cutting operation is 
displayed in FIGS. 2fc, 2c, 2e and 2g through 2fL not present in the copying operation depicted in FIG. 2e. 

The entire selected text block 211 and associated text 25 This is because the selected text 216 still occupies tiie 

manipulation handle 212 can be moved around the display original location of the selected text block; thus, no blank 

screen in two dimensions using the cursor control device as area 215 appears during the copying operation* In similar 

long as the signal generation device remains active. If the fashion to the paste operation shown in FIG. 2d after the cut 

cursor control device is a three dimensional device, the operation, the paste operation after the copy operation is 

entire selected text block 211 and associated text manipu- 30 shown in FIG. 2/ As illustrated in FIG. 2f, the selected text 

lation handle 212 can be moved around the di^lay screen in block 211 is inserted into the available text at the insertion 

three dimensions. The two-dimensional movement of. point indicated by the insertion marker 214 after the signal 

selected text block 211 is depicted in FIG. 2c. As shown in generation device is deactivated (i.e. by releasing the mouse 

FIG. 2c, the selected text associated with selected text block button). In addition, the available text is reformatted as 

211 is moved out of the document or text region (ie. 3$ shown in FIG. 2f, 

available text) where it originally resided. A blank area 215 Referring now to FIG. 2g, the operation of the paste or 
remains whae ttic selected text was removed. This action of insert feature of the present invention is more fully iUus- 
picking up and moving a selected text block improves the trated. Using either the cutting or copying operations as 
prior art method of cutting a block of text to an invisible described above, a selected text block with its associated 
clipboard or temporary holding buffer. In the present 40 insertion marker can be moved in two or three dimensions 
invention, the selected text cut from the available text around the display screen using the curse? control device, 
remains visible on the display screen. If the selected text This movement can occur as long as the user continues 
block 211 is too large to be fully displayed and conveniently activation of the signal generation device. Using die visual 
moved witii the cursor control device, only a representative insertion marker, die user can selectively detennine the 
portion (Le. the first two lines of the selected text block) is 45 position in a document or set of available text where the 
actually displayed An ellipsis placed at die end of the visible selected text block will be inserted. Using the cursor control 
portion of text indicates to the user that die displayed portion device, the user positions the insertion marker 214 near die 
of text is only a representative sample. diaracter position at which insertion should occur. This 
As long as the signal generation device remains active action is depicted in FIG. 2h. Once the user has positioned 
(ie. by keq>ing the mouse button d^ressed), the selected so insertion marker 214 as desired, the signal generation device 
text block 211 may be moved around the diq>lay screen in is deactivated. The result of deactivating the signal genera- 
the manner described above and illustrated in FIG. 2c. As tion device is illustrated in FIG. 2i, When die signal gen- 
shown, the insertion marker 214 is displayed in the unse- eration device is deactivated, the processing logic of die 
lected text at an insertion point closest to the position of the preset invention causes the text line to be split at die point 
selected text block 211. Once the signal generation device is 55 indicated by the insertion marker 214. The selected text 
deactivated (i.c. by releasing the mouse button), the selected block is then inserted into the split text line at the insertion 
text block 211 is inserted into die available text at die marker charact^ position. The selected text block and the 
insertion point indicated by the insertion marker 214. In remainder of the available text is then refomoatted to pro- 
addition, the available text is rrformatted as shown in FIG. duce die proper margins, line justification, and word wrap as 
2J. Note that blank area 215 has been removed, and Che lines go previously configured for the document or text region, 
of text in the available text have been reformatted to Techniques for reformatting a text area to iHoducc proper 
re-establish continuity between the text words on each side margins, line justification, and word wrap are well known to 
of the former blank area 215. Methods for reformatting text those skilled in the art Once die insertion of die selected text 
in this manner are techniques well known in the art Note block into the available text has occurred, the selected text 
also in FIG. 2Jdiat die shadow 213 and insertion marko- 214 65 block is no longer associated with die movement of the 
have been removed after signal generation device cursor control device. The sclctitcd text block dms remains 
deactivation, since the selected text block 211 is no longer stationary at the insoted position. Since movement of the 



04/14/2004, EAST Version: 1.4.1 



5,666,552 

9 10 

selected text block is do longer avaflable, the sdccted text handle adjacent to the selected text block on the display 
block shallow 213 and insertion marker 214 are removed screen (processing box 303). Text manq)ulation handle 212 
from the display screen. The text manipulation handle 212, is iUustratcd in FIGS. 2b throu^ Vu The processing logic 
however remains displayed. Similarly, the selected text of the jffesent invention then begins a loop beginning at 
block remains hi^gjited as this text block is still selected 5 decision box 3<M as illustrated in FttJ. 3. At decision box 
for manipulation. As described earlier, the user is now free ^» the position of the cursor is determined. If the airsor is 
to move the cursOTConUol device thereby causing flie cursor located within the text ma nipula t ion handle region, 

symbol to move out of text mampulation handle 212. If the processing flow loops back at decision path 305 to the top of 
signal generation device is activated while the cursor is decision box 304 where the cursor position is again queried, 
positioned outside of the text manipulation handle but still lo This loop will continue until the user has positioned the 
witiiin the same document or text region, the selected block within the text manipulation handle region using the 

of text is deselected and the text manipulation handle 212 is cursor control device. It wiU be apparent to those skilled in 
removed from the display screen. While tfie sele<^ block the art that alternative methods exist fcff determining when 
of text is stiU selected, however the process of direct text tbe cursor is moved into the text manipulation handle region, 
manipulation may be repealed by again positioning the 15 example, instead of the polling method illustrated in 
cursor widiin text manipulation handle 212 and activating I^G. 3, the processing logic in an alternative embodiment 
me signal generation device as described above. ^ notified or interrupted by the operating system when 

^ ^ J- „i the cursor is moved within the text manipulation handle. 

Thus, the c»eration of the direct text manipulation func- . , ^ -..i.** 

tion of me pSinvention is describTtotTprefeired Once toe user has moved ttecursor^to t^e t«t i^po- 
embodimenrthcsedircrttot manipulation functions ha 20 ^on handle, dcaaonpatoaw is taken ^ 

r——^" ^„«,..„*^ n„„ ^^„„ When ttus occurs, a speaal direct text manipulation cursor 

been diown to include the cutting operation, the copying • ^ (Processing box 

operation, and the insert or paste operation. It will be ivir^ uiaiuaycu ^"^ stayuij "'^'^ vj»i«.wiuuB 
S^enttothoseskilledinthermat o^daivativefonns 2i„S^^fTiS^°Jt^^"^ '"^'^ """^ 
rf these basic functions may be implemented using the coMinuahon symbol A stertmg m FIG. 4. 
techniques described above. « Refemng nowtoEIG.4.prxicessmgcontmn^atconUnu- 

atLon symbol A after the cutsot has been positioned within 
PROCESSING LOGIC OF THE PREFERRED manipulation handle and the cursor symbol has been 

EMBODIMENT changed to the direct text manipulation cursor symbol 

Processing continues at decision box 401 where the signal 
The present invention includes con^xiter program logic generation device is queried. If the signal generation device 
for the operation of the direct text manipulation function. (mouse button) is not active, processing continues at con- 
This program logic is described in the following section and tinualion symbol B in FIG. 3 (decision path 402). Again, it 
illustrated in FIGS. 3 through 5. In addition to the computer ,^^01 be apparent to diose skilled in the art that alternative 
resumes described eaiiier, the present invention relies upon methods for quaying the signal generation device are avail- 
thc availability of an operating system and system functions 35 able. For example, instead of the polling method illustrated 
capable of displaying text or alphanumeric characters, cur- pIG. 4, the activation of the signal generation device may 
SOI symbols, and a means fcM" displaying highlighted text cause the processing logic of the present invention to be 
regions or other means for highlighting text on the display interrupted by the operating system. This alternative method 
device. System functions for communicating with the cursior would elimioate the need for the processing logic of the 
control device and signal generation device (Le, mouse and ^ present invention to continually poll for the activation of this 
mouse button) are also required. These resources are stan- signal generation device. In one embodiment of the interrupt 
dard processing con^nents known in the computer art technique, an interrupt occurs when signal generation device 
When the processor of the computer system of the present activation is detected while the cursor is positioned within 
invention is first powered up, the operating system logic the available text region. When this occurs, a test is made to 
takes control and initializes systems components such as 45 determine if the cursor is positioned within tiie text manipu- 
read/wiite memory, the display device, the cursor control lation handle. If so, processing path 403 would be traversed 
device, the signal generation device, and the alphanumeric in HG. 4. In a second embodiment of the interrupt 
keyboard. At the end of its initialization cydc or in response technique, an interrupt occurs when signal generation device 
to a user command, the operating system or other software activation is detected while the cursor is positioned within 
may display a block of available text similar to the block of 50 the text raanipulation handle itself. Once the signal genera- 
available text shown in FIGS. 2a through 2t. The direct text tion device is activated while the cursor is positioned within 
manipulation program logic of the present invention the text manipulation handle, processing path 403 is 
receives control when a user of the comfxiter system selects executed as shown in FIG. 4. 

a block of text using techniques well known to those of Having traversed processing path 403, processing box 411 
ordinary skill in the art It will be apparent to those of 55 is executed as shown if FIG. 4. Starting at processing box 
ordinary skill in the art that other means for initially acti- 411, the next sequence of processing st^s are used to pick 
vating the direct text manipulation function of the present up and move the selected text block around the display 
invention are available. screen in association with the movement of the cursor 

Once the user selects a block of text and the direct text control device. l\vo internal graphics memovy buffers are 
manipulation program logic is activated, the processing flow 60 used for this purpose. Both of these buffers may be main- 
begins as shown in FIG. 3 at the box labeled ''Start Direct tained in random access memory. The first internal graphics 
Text Manipulation function** 3#1. First, an identification of buffer is denoted herein as tiie True Buffer, The Thte Buffer 
the selected block of text is received by flic processing logic contains an exact rejffesentation of one full page of die 
of the present invention. The selected block of text is available text The selected and unselected portions of 
highlighted by displaying the block in a reverse video cs 65 available text displayed on die display screen are initially 
contrasting color (processing box 302). Next the processing maintained in the True Buffer: Hie second internal graphics 
logic of the present invention draws a text maaq)ulation buffer is the Scratch Buffer. The Scratdi Buffer is used to 
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rcQdo- or display Ihc selected block of text as it is moved long as the signal generation device remains active while the 

around the display screen. The sequence of processing steps cursor moves, the processing logic between decision box 

for visually moving the selected block of text starts at 504 and processing 405 is executed to produce a new 

processing box 411 where the diaracter string of the selected displayable image of the moving selected text block as it is 

block of text is cadied along with a rectangle which will 5 moved around die display screen with the offsor control 

enclose the selected block of text as it is dragged around the device. Once the signal generation device is deactivated 

screen Next, decision box 408 is executed to determine if (processing path 506), die selected text block is merged into 

the cutting operation or the copy operation has been selected available text at a position corresponding to ^ indi- 

by the us^ Hther the cutting or copying operation may be ^y ^e ins^tion ma^ (x,a The ^^^^^ 

\ ^ j» ^ ^ f ^ • I'i'— o r .„ x£ ^ With newly inserted selected text block is then rerormatted 

selected on aebvaton of the agQal generation device^If a lo ^^^^^^^ „f ^^^s of avaflable text The 

keyboard option toy or other contrrf means is used m i^^^j^^^ shadow associated with the selected 

combmatiDn with the acbvahon of the signal generation ^ ^ ^p^y (^.^ssing 

device, the cqiy operation is selected. If tins occurs, dea- ^ pasting and refonnatting opcratioo is illus- 

sion path 409 is taken in HO. 4. If flie signal generation jj, pjQg jd, and 2*. Processing for the direct text 

device alone is activated, decision path 410 is executed, is manipulation function then tenninates at termination box 

Following decision path 410, the selected text Mock is ^ niuslrated in FIG. 5. 

erased (Lc. cut) from the True buffer leaving a blank area ■ Thus, a means and method for the direct manipulation of 

(processing box 404). If decision path 409 is executed, the text on a computer display saeen is disclosed, 

erasing step 404 is skipped thus leaving the oi^al selected Although this invention has been shown in relation to a 

text block in the True buffer. The Scratdi Buffer veision of 20 particular embodiment, it should not be considered so lim- 

Ihe selected text block serves as the direcdy manipulated ^ appended claims, 

text or moving selected text Uock which follows the move- ^ claimed is- 

ment of the cursor control device. Next, the current location ^ j^^ interactive computer-controUcd display system 

of&edirecflymanipulatedarmovingsdectedtcxtblockon . ^ ^ memory means, a display device 

the display screen is saved (processing box 405). Processing 25 coupled to said processor for visibly displaying text, a cursor 

boxes 406 and 407 paform the opoahon of displaying lie ^^^^ processor for inttaactively 

moving selected text block at a new location as tiie selected positj^^ ^ cmsm on said display device, and a signal 

text block follows the movement of the cursor control ^tion device for signaling an active and an inactive 

device. This operation is performed by first computog the ^^^j ^ manipulating a portion of 

union of the moving selected text block region, mdutog its 30 ^^^ye for dispUy on said dispUy device, saidprocess 

shadow, text manipulation handle, and insertion marker, at conmtisiDg the steps of: 

its current location with the moving elected te« Mock ^ of text from a set of available text, at 

region, mdudmg its shadow, text mampulation handle, and ^ ^ ^^^^^^ ^ 

insertion marker, at its previous location. Initially, the pre- disolav device* 

vious location is an enmty image. The union of tiie current 3s . . .j ', . j ^1, , 

location and tiie prevSus location is denoted as tiie union ^SS^^ selected block of t«t from a pwous 

(processing box 406). Tlie dispUy area associated P°f t^'^'T^'T^'ir'^^ hwt".SSS 

withflielionin^eistiiencopiedfrLtfie-nueBuffato a least a porton (rf said select^ blo^ 

flie Scratch bX. litis action will erase the moving "^^^ "^"VJ'a^ 

selected text block, including its shadow, text manipulation 40 movement of said sdected block of t«t bemg respon- 

handle,andinserronmaiker:fromwhereitwas previously sivetomovementof said cursor contiol device; 

drawn (processing box 407). Processing ttien continues at displaying an insertion ma^ on said display device, 

continuiion symbol C starting at the top of PIG. S. "^aid ins«tion martar sped^g toe new posmon in 

Starting at continuation symbol C in HG. 5, a displayable '"^'^ '^^^^ textwhetc said sderted blodc of text is 

image of tiie moving selected text Hock witii its assodated 45 mseited in an mserting^ep; and 

sha<tow is generated and stored in the Saatdi Buffer at die said step of insetting, inserting said selected Mode (tf text 

current location of die sdected text block (processing box into said availaWe text, said seleded Mode of text being 

501). The insertion marker (Le. caret) is addedto the Saatdi ii"«e<l at said new position pointed to by the msobon 

Buffer at a location between tiie diaracters where die marker and reformatting at least a part of said available 

sclectedtextblodcwiUbepastedorinscrtcdwhenttiesignal 50 text sudittiat toe a least one part rftiieavalaWet^ 

generation device is deactivated (processing box 502). Tlie « unobscured by the insertion of the sdect«l block of 

^ea corresponding to die union image in tiie Scratdi Buffer text and to jffovide continuity between said available 

is then displayed on the display screen (processing box 503). text and said sdected blod: of text 

The result of tiiese operations produces a display similar to 2- ""le process as claimed m daim 1 furflier including a 

ttiat shown in HGS. 2fc and 2c for flie aitting operation and 55 step of cutting said sdected block of text from said available 

HGS.2i and 2e for the copying operation. Processing tfien text, said cutting st«?) comiKismg: 

continues at dedsion box 504 where tiie signal generation aasing said selected block of t«t from said available text 

device is again queried. If ttie signal generation device is still leaving a blank area in said available text at said 

active (processing path 505), a test 510 is made to determine iHcvious position of said sdected blo<i of text, said 

if the cursor position has dianged. If tiie cursor position has 60 blank area cooesponding to an area previously occu- 

not changed (processing patii 512), no action is necessary. pied by said selected block of text, said cutting step 

Hus processing conbol passes back to dedsion box 504 on . being performed after said selecting step, 

processing path 512. If die cunor position has changed 3. Hie process as claimed in claim 1 further including a 

while tiie signal generation device is active (processing path step of copying said selected block of text, said copying step 

511), processing continues at continnation symbol Din FIG. 65 comprising: 

4 whae tiie position of tiie sdected text block on tiie display retaining said selected block of text in said available text 

screen is modified as the cursor control device is moved. As at said pevious position of said sdected block of text. 
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said retained selected block of text not being responsive 
to movement of said cursor control device, said copy- 
ing step being perfomied after said selecting step. 

4. The process as claimed in claim 1 wherein a portion of 
said selected block of text moved in said moving step not 
being visible on said display device, said not visible portion 
of said selected block of text l>cing inserted into said 
available text along with a visible portion of said selected 
block of text in said inserting step. 

5. The process as set forth in claim 1, wherein the process 
executes within a word processing program. 

6. In an interactive computer-controlled display system 
having a processor, a mcm<Hy means, a display device 
coupled to said processor for visibly displaying text, a cursor 
control device coupled to said processor, a device for 
directly mani^ulatiiig a pcation cf text displayed on said 
display device, said device comprising: 

means for selecting a block of text from a set of available 
text, at least a portion of said available text displayed 
on said display device; 

means for dragging said selected block of text from a 
previous position to a new position relative to said 
available text, at least a portion of said selected block 
of text being visible as said selected block of text is 
dragged, said movement of said selected block of text 
being responsive to movement of said cunor control 
device; 

means for displaying an insertion marker on said display 
device, said insertion marker specifying a position in 
said available text where said selected block of text is 
inserted by a means for inserting; and 

said means for inserting, inserting said selected block of 
text into said available text, said selected block of text 
inserted at said new position, said means for inserting 
refonnatting at least a part of said available text such 
that the at least a part of the available text is unobscured 
by the insertion of the selected block of text and to 
provide continuity between said available text and said 
selected blodc of text 

7. The device as claimed in claim 6 further including a 
means for cutting said selected block of text from said 
available text, said means for cutting comprising: 

means for erasing said selected block of text from said 
available text leaving a blank area in said available text 45 
at said previous position of said selected block of text, 
said blank area conesponding to an area previously 
occupied by said selected block of text 

«. The device as set forth in claim 7, wherein the device 
performs within the context of a word processing program 

9. The device as claimed in daim 6 further including a 
n^ans for copying said selected block of text, said means f<x 
copying comprising: 

means for retaining said selected block of text in said 
available text at said previous position of said selected 
block of text, said retained selected block of text not 
being responsive to movement of said oirsor control 
device. 

10. The device as claimed in claim 6 wherein a portion of 
said selected block of text moved by said means for moving 60 
not being visible on said display device, said not visible 
portion of said selected block of text being inserted into said 
available text along with a visible portion of said selected 
block of text by said means for inserting. 

11. In an interactive computer-controlled display system 
having a processor, a memory means, a display device 
coupled to said processor for visibly displaying text, a cursor 
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control device coiq)led to said processor for interactively 
positioning a cursor on said display device, and a signal 
generation device for signaling an active and an inactive 
control state, a process far directly manipulating a portion of 
text available for display on said display device, said process 
comprising the steps of: 

selecting a block of text from a set of available text said 
available text being available for display on said dis- 
play device; 

displaying a text manipulation handle on said display 
device, said text man^ulation handle comprising a 
graphic element visually associated with said selected 
block of text; 

determining whether said cursor is visually positioned 
within said text manipulation handle displayed on the 
display device; 
receiving a signal from said signal generation device 
indicating that said signal generation device is in an 
active control state; and 
upon determining that said cursor is positioned witiiin die 
text manipul^on handle and the signal generation 
device is in an active state, moving said selected block 
of text and said text manipulation handle from a 
previous position to a new position relative to said 
available text while said signal generation device is in 
an active control state, at least a portion of said selected 
block of text being visible as said selected block of text 
is moved, said movement of said selected block of text 
being responsive to movement of said cursor control 
device; and 

inserting said selected block of text into said available 
text, said selected block of text being inserted at said 
new position, and reformatting at least a portion of said 
available text sudi that the available text is unobscured 
by the insertion of the selected block of text and to 
provide continuity between said available text and said 
selected block of text. 

12. The process as claimed in claim 11, further conqnising 
a step of disjdaying a special text manipulation cursor 
symbol when said cursor is positioned within said text 
manipulation handle, said stq> of displaying the special text 
manipulation cursor being performed after said determining 
step. 

13. The process as set forth in daim 11, wherein said text 
manipulation handle is removed from the display device 
when the selected block of text is deselected, 

14. The process as set forth in daim 11, herein die 
process executes within a word processing program. 

15. In an interactive coii^)utei-controlled display system 
having a processor, a memory means, a display device 
coupled to said processor for visibly displaying text, a cursor 
control device coupled to said processor for intcractivdy 
positioning a cursor on said display device, and a signal 
graeration device for signaling an active and an inactive 
control state, a device for directiy manipulating a portion of 
text available for display on said display device, said device 
comprising: 

means for sdecting a block of text from a set of available 
text said available text being available for display on 
said display device; 
means for displaying a text manipulation handle on said 
display device, said text manipulation handle compris- 
ing a gr^hic element visually associated with said 
sdected block of text; 
means for detexmining if said cursor is visually positioned 
within said text manipulation handle displayed on the 
display device; 
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means for lecciviDg a signal from said signal geno^tion 
device indicating that said signal generation device is in 
an acdve control state; and 

means for moving said selected block of text and said text 
manipulation handle, if said cursor is positioned within ^ 
the text maaq>ulation handle and the signal generation 
device is in an active state, from a previous position to 
a new position relative to said available text while said 
signal generation device is In an active control state, at 
least a portion of said selected block of text being 1° 
visible as said selected block of text is moved, said 
movement of said selected block of text being respon- 
sive to movement of said cursor control device; 

means for inserting said selected block of text into said 
available text, said selected block of text inserted at 
said new position, said means for inserting reformatting 
at least a portion of said available text such that the 
available text is unosbscured by the insertion of the 
selected block of text and to provide continuity 
between said available text and said selected block of ^ 
text 

16. The system as claimed in claim 15, further comprising 
a special text manipulation cursor symbol whidi is displayed 
once it is determined diat said cunor is positioned within 
said text manipulation handle. 

17. The system as claimed in claim 15, wherein said text 
manipulation handle is removed from tiic display device 
when tiie selected block of text is deselected. 

18. The device as set forth in daim 15, wherein the device 
peiforms within die context of a word processing program. 

19. In an interactive computer-controlled display system 
having a processor, a memoay means, a display device 
coupled to said processor for visibly displaying text, a oirsor 
control device coupled to said processor for interactively 
positioning a cursor on said display device, and a signal 
generation device for signaling an active and an inactive 
control state, a process for directly manipulating a portion of 
text available for display on said display device, said process 
comprising the steps of: ^ 

selecting a block of text from a set of available text, at 
least a portion of the available text displayed on said 
display device; 

dragging said selected block of text from a previous 
position to a new position relative to said available text; 45 
said movement of said selected blodc of text being 
responsive to movement of said cursor control device; 

displaying an insertion marker on said display device, 
said insertion marker being associated with said 
selected blodc of text, said insertion marker displayed 
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in the available text to indicate a point in the displayed 
text reflective of the new position in the available text 
where &e selected block of text is inserted in an 
inserting step; and 
said step of inserting, inserting said selected block of text 
into said available text, said selected block of text being 
insetted at said new position, and refonnatting at least 
a portion of said available text such that the at least one 
portion of tkt available text is unobsoired by the 
insertion of the selected block of text and to provide 
continuity between said available text and said selected 
block of text 

20. The method as set forth in daim 19, ^tocin said step 
of dragging con^irises the step of providing at least a portion 
of said selected block of text to be visible as said sdected 
block of text is dragged. 

21. The process as set forth in daim 19, wherein the 
process executes within a word processing program. 

22. An intmctive computer-controlled display system 
con^irising: 

a bus; 

a memory coupled to the bus; 

a display device coupled to the bus, said device displaying 
at least a pc^on text; 

a cursor control device coupled to the bus, said cursor 
control device used by a user to select a block of text 
from a set of available text displayed on the display 
device, and to drag said sdected block of text from a 
previous position to a new position rdative to said 
available text; 

a processor coupled to the bus. said processor, responsive 
to a user selecting a block of text, causing an insertion 
marker to be displayed on said display device, speci- 
fying the new position in said available text where said 
sdected block of text can be inserted, said process<H-, 
responsive to the cursor control device indicating 
completion of the drag, controlling the insertion of said 
selected block of text into said available text, said 
sdected block of text inserted at the new position and 
refonnatting at least a portion of said available text 
such that the at least a portion of die available text is 
unobscured by the inseition of the sdected block of text 
and to provide continuity between said available text 
and said selected block of text. 

23. The system as set forth in daim 22, wherein the 
system performs within the context of a word processing 
program. 
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